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THEORY OF OPTICS
It and whose difference of phase is - .    Hence, from the law on
£
page 131 [cf. equation (n)], the intensity of illumination of the light at the point P0 is
J — A'\CZ -j- S2)......(12)
Now two cases are to be distinguished: I. That in which both the source and the point PQ lie at finite distances (Fresnel's diffraction phenomena}; and 2. That in which the source and PQ are infinitely far apart (Fraunhofer's diffraction phenomena}.'.
2. Fresnel's Diffraction Phenomena.—Let the origin lie upon the line QP0 and in the plane of the screen. Then pl and P0 lie in the same straight line, but have opposite signs, hence
A comparison define j\x,y\ gives
i=-*o»    Pi=-P*>
of equations (8) with equations (9), which
('3)
This equation may be still further simplified by choosing as the ^r-axis the projection of QP0 upon the screen. Then Pi = o. Also if the angle which pl makes with the ^-axis be represented by 0, then
-cos20+/].     .    .    (14)
In order to avoid the necessity of interrupting the discussion later by lengthy calculations, a few mathematical considerations will be introduced here.
3. Fresnel's Integrals. — The characteristics of the functions which are known as Fresnel's integrals will here be discussed geometrically.* There are two of these integrals, namely,
/"- *&       r *
=   / cos —dv, T? =   /sin
*J a                                   tX o
dv.
(15)
* This method was proposed by Cornu in Jour, de Phys. 3, 1874. p. If now the expression (4) be expanded in a series with increasing powers Of x/p^, y/p^ and x/p^, y/pQ, and if powers higher than the second be neglected, there results, since (i -|~ e)* = i +ie — ie8 provided e is small in comparison with I,nd if another surface S' be constructed which is likewise bounded by C, then 5 -j- S' may be looked upon as one single closed surface which does not include the origin P0. (34') shows that the sum s0 -j- s0' of the two integrals extended over 5 and S' vanishes. But in this n is always drawn toward the interior of the closed surface formed by S and S', so that,ot large in comparison.-mentioned article by Schutt.
